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FOREWORD 


Although  being  "chi  lled-to-thc~bone"  in  cold-wet  environments  has 
ue.-.n  commonly  experi  enced,  the  factors  responsible  for  the  cold  stress 

HAVE  NOT  eEEN  IDENTIFIED.  A  PREVIOUS  INVESTIGATION  WAS  UNDERTAKEN  TO 
DETERMINE  THE  EXTENT  TO  WHICH  VARIOUS  HUMIDITIES  ALTERED  BODY  COOLING 
OF  NUDE  MEN  DURING  EXPOSURE  TO  CONDITIONS  CONSIDERED  TO  BE  IN  THF  COLD- 

WET  range.  Results  showed  that  there  was  no  effect  of  humidity  on  the 

PHYSIOLOGICAL  RESPONSES  MEASURED.  THEREFORE,  THE  PRESENT  STUDY  WAS  UNDER 
TAKEN  TO  DETERMINE  WHETHER  THERE  WAS  AN  INTERACTION  BETWEEN  CLOTHING  AND 
HUMIDITY  WHICH  MIGHT  PROVIDE  A  BASIS  FOR  "COLD-WET"  CHILL. 
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ABSTRACT 


Six  healthy  young  hen  were  exposeo,  lightly  clothed,  to  various  com¬ 
binations  OF  WIND  (<  1  AND  10  MPh),  TEMPERATURE  (40  AND  j 0°F)  AND  RELATIVE 
HJ'IDITY  (30  AND  100#).  Skin  and  rectal  temperatures  and  oxygen  CONSUMP¬ 
TION  WERE  RECORDEO.  THE  RESULTS  SHOW  THAT  RELATIVE  HUMIDITY  HAD  NO  EFFECT 
ON  THE  PHYSIOLOGICAL  RESPONSES  MEASURED,  WHEREAS  WIND  AND  DRY  BULB  TEM¬ 
PERATURE  HAD  MARKED  EFFECTS.  THIS  FOLLOWS  THE  PATTERN  SEEN  WHEN  MEN  WERE 
EXPOSED  WITHOUT  CLOTHING,  AND  INDICATES  THAT,  UNDER  CHAMBER  CONDITIONS, 
THERE  IS  LITTLE  INTERACTION  BETWEEN  CLOTHING  AND  HUMIDITY  THAT  COULD!  AC¬ 
COUNT  FOR  COLD-WET  "CHILL".  The  IMPORTANCE  OF  CONSIDERING  RADIATION  IN 
ANY  COMPARISON  OF  COLD-WET  AND  COLO-DRY  ENVIRONMENTS  IS  DISCUSSED. 


EFFECTS  OF  HIGH  AND  LCW  HUMIDITY  ON  HEAT  EXCHANGES  OF  LIGHTLY  CLOTHED  MEN 

I  .  I  INTRODUCTION 


Various  workers  (l,  2)  have  investigated  the  effects  of  high  humidity 

AND  LOW  AMBIENT  TEMPERATURES  ON  THE  HEAT  EXCHANGES  OF  NUDE  MEN  DURING  ACUTE 

EXPOSURES.  The  results  of  a  recent  study  from  this  laboratory  (l)  showed 

THAT  THE  PHYSIOLOGICAL  AND  SUBJECTIVE  RESPONSES  OF  NUDE  MEN  WERE  SIMILAR 
DURING  EXPOSURE  TO  HIGH  AND  LOW  .HUMIDITY  CONDITIONS,  I.E.,  THERE  WAS  LITTLE 
EVIDENCE  FOR  THE  SENSATION  OF  BEING  MORE  "CHILLED1'  DURING  EXPOSURE  TO  CON¬ 
DITIONS  WHICH  ARE  FREQUENTLY  REFERRED  TO  AS  "COLD-WET".  We  SUGGESTED  AS 
DID  OTHERS  (2),  THAT  IT  WAS  NECESSARY  TO  STUDY  THE  RESPONSES  OF  THE  CLOTHED 
MAN  BEFORE  RULING  OUT  A  PHYSIOLOGICAL  BASIS  FOR  COLD-WET  SENSATIONS. 

The  purpose  of  the  present  study  was  to  determine  whether  lightly 

CLOTHED  MEN  WOULD  EX.  I  B I  T  DIFFERENCES  IN  THEIR  PHYSIOLOGICAL  RESPONSES  WHEN 
EXPOSEO  TO  COLD  WITH  LOW  AMD  HIGH  HUMIDITIES.  THESE  DIFFERENCES,  IF  THEY 
OCCURRED,  COULD  THEN  PROVIDE  A  PHYSIOLOGICAL  BASIS  FOR  THE  INCREASED  SENSA¬ 
TION  OF  "CHILL"  ON  COLD-WET  DAYS 

2.  Experimental  Design 


Six  HEALTHY  YOUNG  SOLDIERS,  LIGHTLY  CLOTHED,*  WERE  EXPOSED  IN  A 
CHAMBER  TO  VARIOUS  COMBINATIONS  OF  THE  FOLLOWING: 

Dry  Bulb:  5°  *ND  40°F 
Relative  Humidity:  100  and  JO% 

WlNDSPEED:  10  AND  <  1  MPH 

All  men  were  simultaneously  exposed  to  a  given  set  of  conditions  and  the 

ORDER  OF  CONDITIONS  WAS  RANDOMIZED  (TABLE  l).  EXPOSURE  TO  EACH  SCT  OF 
CONDITIONS  WAS  FOR  TWO  hours;  EXPOSURE  WAS  PRECEDED  BY  a  ONE-HOUR  CONTROL 
PERIOD  AT  78JF,  505?  R.H.  The  subjects  reste~  quietly  (semi -reclining 
poistion)  during  both  control  and  EXPOSURE  periods.  The  daily  schedule 
is  shown  in  Table  II.  The  experiment  was  conducted  during  the  month  of  May. 

The  FOLLOWING  MEASUREMENTS  were  made:  skin  temperature,  rectal  tem¬ 
perature  (Tr),  AND  OXYGEN  CONSUMPTION  ('J'Qp)  •  DETAILS  OF  METHODS  ARE  GIVEN 
ELSEWHERE  (l).  THE  SAME  SHORTHAND  NOTATION  FOR  DESCRIBING  ENVIRONMENTAL 
CONDITIONS  WILL  BE  USED  (l),  E.G.,  40/30,/l0  SIGNIFIES  DRY  BULB  TEMPCR ATURE 
40°F,  RELATIVE  HUMIDITY  10%),  AND  WlNDSPEED  10  MPH.  COMPARISON  OF  THE 
PHYSIOLOGICAL  RESPONSES  TO  THE  VARIOUS  CONDITIONS  WAS  MADE  BY  ANALYSIS  OF 
VARIANCE  (3) • 


* Cotton  undershorts,  cotton  T-Shirt,  low  quarter  shoes 

SHIR^  AND  COTTON  TROUSERS. 


SOCKS,  COTTON 


TABLE  I:  EXPECTED  AND  ACTUAL  CHAMBER  CONDITIONS 


Day 


1 

2 

3 

4  5 

6 

7 

c 

Expected 

50.0 

4o.o 

4o.o 

Dry  Bulb,  °F. 

50.0  4o.o 

50.0 

50.0 

4o.o 

Actual 

50.0 

4o.o 

4o.o 

50.0  4o.o 

50.0 

50.0 

4i  .0 

Extected 

,38.7 

39.4 

39.4 

Wet  Bulb,‘T. 

49.3  31.1 

49.3 

38.7 

31*1 

Actual 

39-0 

4o.o 

4o.o 

50.0  32.O 

50.0 

39-o 

31.8 

Expected 

30 

95 

Relative  Humidity, 

95  95  30 

% 

95 

30 

30 

Actual 

32 

100 

100 

100  37 

100 

32 

30 

Expected 

2.8 

6.0 

Vapor  Pressure,  mm  Hg 

6.0  8.8  1.9  8.8 

2.8 

i*9 

Actual 

3.0 

6.3 

6.3 

9.2  2.3 

9.2 

3*o 

2.0 

Expected 

10 

10 

<  1 

WlNDSPEED,  MPH 
10  <  1 

<  1 

<  1 

10 

Actual 

10 

10 

<  1 

10  <  1 

<  1 

<  1 

10 

TABLE  II:  DAILY  SCHEDULE 

Time 

Hours  Procedure 


2300 

Retire  for  night 

0730-0800 

Arise,  Ablutions 

0800-0830 

Report  to  control  chamber,  put  on  skin 

TEMPERATURE  HARNESS  AND  RECTAL  CATHETER; 
PUT  ON  CLOTHING  WHICH  HAS  BEEN  CONDI¬ 
TIONED  IN  THE  CONTROL  CHAMBER  OVERNIGHT. 

NO  SMOKING  ALLOWED. 

0830-0900 

Rest  quietly  (sem -recline) 

IN  CHAIRS 

0900-0930 

Control  measurments 

0930-0935 

Subjects  wheeled  in  chairs 

INTO  TEST  CHAMBCR 

0935-1135 

Test  measurements 

ii35 

End  or  test 
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Figure  1.  Average  change  in  rectal  temperature  of  6  men  dur¬ 
ing  EXPOSURE  TO  COLD  AND  HIGH  AND  LOW  HUMIDITIES 


3-  Results 

a.  Rectal  and  skin  temperatures 

In  general,  Tr  increased  dur|ng  the  first  hour  of  exposure  and 
FELL  DURING  THE  SECOND  HOUR  (FlG.  l).  THE  GREATEST  INCREASE  (0.8F°)  WAS 
RECORDED  DURING  EXPOSURE  TO  THE  MOST  SEVERE  CONDITIONS  (4J/-/I0)  AND  THE 
SMALLEST  INCREASE  (0.2F®)  DURING  EXPOSURE  TO  ONE  OF  THE  MORE  MILD  CONDI¬ 
TIONS  ( 50/1 00/ <  1).  After  100  minutes  of  exposure,  Tr  was  still  above 
CONTROL  VALUES  IN  MOST  INSTANCES  ( F I G .  l).  THE  INCREMENT  IN  TR  FROM 
CONTROL  TO  F£AK  VALUE  WAS  TREATED  STATISTICALLY;  THE  EFFECTS  OF  DRY  BULB 
TEMPERATURE  ( P<  .05)  AND  WINDSPEEO  ( P<  .01)  ON  TR  WERE  SIGNIFICANT..  WHERE¬ 
AS  HUMIDITY  HAD  NO  EFFECT. 
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CAL  /HR  -  Z1  MEAN  WEIGHTED  SKIN  TEMPERATURE, 


RE  2.  Mejn  weighted  skin  temperature  or  6  MEN  DUR- 

EXPOSURE  TO  COLD  AND  HIGH  AND  LOW  HUMIDITIES 


Figure  3*  Heat  production  or  6  men  during  exposure  to 

COLD  AND  HIGH  AND  LOW  HUMIDITIES 
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Mean  weighted  skin  temperaiure  (Tms)  fell  during  all  exposures  (Fig.  2). 
The  drop  was  most  rapid  during  the  first  3°  minutes  (75-^0#  0F  the  total 
DROP  IN  Tms  occurred  during  this  time),  becoming  more  gradual  during  the 

REMAINDER  OF  THE  EXPOSURE.  EXAMINATION  OF  FIGURE  2  REVEALS  THAT  THE  SKIN 
TEMPERATURE  CURVES  FOR  HIGH  OR  LOW  HUMIDITY  EXPOSURES  FOR  A  GIVEN  SET  ''F 
WIND  AND  TEMPERATURE  CONDITIONS  ARE  VERY  SIMILAR.  THIS  INDICATES  THAT  THERE 

is  no  clear-cut  effect  of  humidity  on  Tms.  Figure  2  also  shows  the  marked 

EFFECTS  OF  WIND  ( P  <  .01  )  AND  THE  LESS  MARKED  BUT  SIGNIFICANT  (P<.Ol)  EFFECT 
OF  DRY  BULB  TEMPERATURE  ON  TMg. 

b.  Heat  production 

Heat  production,  calculated  from  increased  during  all  expo¬ 

sures  (Fig.  3) *  IHE  increase  over  control  values  ranged  from  approxi¬ 
mately  50#  (at  5  0/  -/<  1)  TO  250#  (at  40/-/10)  AFTER  100  MINUTES  EXPOSURE. 
Again  there  were  marked  increases  in  heat  production  associated  with  the 

HIGHER  WINDSPCED  AND  LESS  MARKED  BUT  HIGHLY  SIGNIFICANT  INCREASES  ASSOCI¬ 
ATED  WITH  THE  LOWER  AMBIENT  TEMPERATURE.  FIGURE  3  SHOWS  NO  EFFECT  OF 
HUMIDITY  ON  HEAT  PRODUCTION.  IT  IS  INTERESTING  THAT  DURING  ALL  EXPOSURES 
APPROXIMATELY  50#  Of  THE  TOTAL  INCREASE  IN  HEAT  PROOUCTUION  OVER  CONTROL 
VALUES  OCCURRED  WITHIN  15  MINUTES  OF  ENTERING  THE  COLD  ROOM. 

4.  Dl SCUSSI ON 

This  study  was  undertaken  to  determine  whether  lack  of  clothing  was 

A  FACTOR  IN  PREVIOUSLY  REPORTED  FAILURES  TO  DEMONSTRATE  A  PHYSIOLOGICAL 
BASIS  FOR  COLD-WET  SENSATIONS  IN  NUDE  MEM  (l,  2).  THE  RESULTS  REVEALED  A 
PATTERN  OF  RESPONSES  VERY  SIMILAR  TO  THAT  REPORTED  FOR  NUDE  MEN.  THIS 
INDICATES  THAT  THERE  IS  NO  IMPORTANT  INTERACTION  BETWEEN  CLOTH 1 NG  AND 
HUMIDITY  THAT  WOULD  PROVIDE  A  PHYSIOLOGICAL  BASIS  FOR  THE  COLD-WET  EXPERI¬ 
ENCE.  RENBOURN  (4)  ALSO  WAS  UNABLE  TO  DEMONSTRATE  PHYSIOLOGICAL  OR  SUB¬ 
JECTIVE  DIFFERENCES  ATTRIBUTABLE  TO  HUMIDITY  WHEN  CLOTHED  MEN  WERE  EXPOSED 
FOR  100  MINUTES  IN  AN  AMBIENT  TEMPERATURE  OF  36°F  WITH  RELATIVE  HUMIDITIES 
OF  50  OR  85#. 

Although  the  results  of  studies  on  both  nude  and  clcthed  men  failed 
to  provide  a  physiological  explanation  for  cold-wet  "chill",  it  is  impor¬ 
tant  TO  RECOGNIZE  THE  LIMITATIONS  OF  CHAMBER  STUDIES.  AS  WE  HAVE  ALREADY 
POINTED  OUT  (l),  IT  IS  POSSIBLE  THAT  WE  HAVE  NOT  ADEQUATELY  COMPARED  COLD- 
WET  AND  COLD-DRY  CONDITIONS.  ALTHOUGH  WE  HAVE  ATTEMPTED  TO  SIMULATE  WIND, 
DRY  BULB,  AND  HUMIDITY  CONDITIONS,  WE  HAVE  NOT  SIMULATED  RADIATION  OR  PRE¬ 
CIPITATION.  Extensive  cloud  cover  and  lack  of  solar  radiation  are  charac¬ 
teristic  OF  cold-wet  environments,  but  the  same  may  not  be  true  of  cold- 
dry  conditions.  Therefore,  an  adequate  comparison  must  take  into  consid¬ 
eration  the  quite  different  radiation  effects  in  the  two  environments. 

In  this  study  and  others  (1,  2,  4)  wall,  ceiling,  and  floor  temperatures 
were  the  same  as  air  temperature  during  exposure  to  both  high  and  low 


HUMIDITY  CONDITIONS.  THUS,  RADIATIVE  LOSS  FROM  THE  BODY  TO  THESE  SURFACES 
AT  A  GIVEN  AMBIENT  TEMPERATURE  WAS  THE  SAME  WHETHER  HUMIDITY  WAS  HIGH  OR 
LOW.  IF  THE  DIFFERENCES  IN  CLOUD  COVER,  INDIRECT  RADIATION,  AND  SOLAR 
RADIATION  BETWEEN  COLD-WET  AND  COLD-DRY  CONDITIONS  WERE  SIMULATED,  IT  IS 
POSSIBLE  THAT  DIFFERENCES  IN  PHYSIOLOGICAL  RESPONSES  WOULD  BECOME  APPARENT. 

Another  factor  to  be  considered  is  that  during  laboratory  studies  all 
CONDITIONS  (ambient  ENVIRONMENT,  ACTIVITY  LEVEL,  ETC.)  ARE  KEPT  CONSTANT 
AND  AN  EQUILIBRIUM  OR  STEADY  STATE  CONDITION  IS  APPROACHED.  IT  IS  HIGHLY 
UNLIKELY  THAT  SUCH  A  CONDITION  WOULD  BE  APPROACHED  IN  ACTUAL  FIELD  SITU¬ 
ATIONS  WHERE  ACTIVITY  LEVELS,  AMBIENT  TEMPERATURE,  HUMIDITY,  ETC.,  MAY 
FLUCTUATE  WIDELY.  SUCH  FLUCTUATIONS  COULD  ALTER  CONSIDERABLY  THE  PHYSIO¬ 
LOGICAL  RESPONSES  OF  THE  SUBJECTS. 

5.  Acknowledgements 

We  thank  Drs.  David  E.  Bass  and  A.  Henschel  for  advice  during  pre¬ 
paration  OF  THIS  PAPER  AND  THE  STATISTICS  OFFICE  FOR  ADVICE  AND  TREATMENT 
OF  THE  DATA. 

6.  References 


1.  Iampietro,  P.  F.,  D.  E.  Bass  and  E.  R.  Buskirk.  J.  Appl.  Physiol. 

12:351,  0958)  • 

2.  Burton,  A.  C.,  R.  A.  Snyder  and  W.  G.  Leach.  J.  Appl.  Physiol. 

8:269,  0955)- 

3.  Cochran,  W.  3.  and  G.  M.  Cox.  Experimental  Designs.  New  York: 
Wiley,  1 95°- 

4.  Renbourn,  E.  T.,  A.  M.  Reio  and  D.  R.  Gilling.  A  paper  presenteo 
to  the  Sixth  Commonwealth  Defence  Conference  on  Clothing  and  General  Stores, 
paper  U.  K.  4,  Australia,  1959* 


6 


ftm.frjpt'.-.is.ii  .aj-i-i 


'*•:  '/  Chief  ■ f  ;  •*!!  t or  !.oj:st, 
r».-*r.«,n?  ol  *ne  nrs.y 
A. fo-.  ....  D  C. 

*  ;•  iff  tor  iv-.-onne; 

v  •  *..r>ron  ,  L.  - 

.  i*j  .?y  <*  «*f  o!  fai!  ter  Kilrary 

'1* .  L*p»-tr.ent  of  the  nrr.;. 
A  fen  t>.  r>  C 

4  *••  •■  ..*  *n  4  ijovuiopmeh* 

*  ’  ;  ’.  d  C."*' 


Ir*?  ^jir*»*riTuirt»r  "V-aeral 
>r*r*ir,c  :•  of  ’nr  rm; 

A  i.*r.in  p-,  ,  V  C 

Ctn04r  1*  >  >n*-s. 

Philadelphia  rVjo*..  V  J  Army 

uo  i*r.  LC*“.  ,*rn>«! 

Ph.i  -..a.  r.. 

<  f  .-mm  enter.* 

Heed  v  Contalrer  Ins*.*  ate  for  tf* 

/»rn.*. :  r&rc*-.  U.  r.  Army 
w  IV— mnj  Pi. 

''..••jo, 

Com  matt l.n  j  Off  -#r 

'.*.  1  i  cn  Agency.  l\£.  Army 

'  •  T«-.  >.m* 

*  .«  r.  tec 


ARMY  (Conti 

1  Commanding  Off.cor 
Signal  Corp;.  Engr.  Lab. 

Ft  Momno-ith.  N.  J. 

Cff.  :•>  ot  Chief  of  Engine*" 
Oeparr..ent  of  the  Arr.y 
r«  mp.  Bidg.  T-7.  Gravelly  PVirit 
Wait  mgton  2  b,  D.  C. 

Attn  Research  4  Dev.  D.v. 

*  *0,  Cr«tr...*al  Warfare  Laboratories 

A.my  C!*n.r*;  Cent*.-,  Maryland 
A'tn:  Technical  (AS  13)  Library 

1  Cnief  Cherr.r  u  Officer 
tVpertment  of  the  Army 
Bldg.  T-7.  Gravelly  Point 
Washington  2f>.  D.  C. 

Attn:  Res.  &  Dev.  Div. 

2  CO.  H|. ,  We-Ljal  Nat  r. tier.  Lat. 

Fi'.  iinons  Artr.y  Hosp.U. 

Denver.  Colorado 

( .-Dr.  F  'edm  ann) 

I  Armed  Fo.ee r-  Insti'-ite  of  Pathology 
A  vsnington  . : ,  D  C. 

I  Chief,  Armed  Sernrea  M*x  -ai 
Procurement  Agency 
M  Sands  St.,  Brooklyn  1,  N  Y 
Attnt  Pre;*riy  Officer 

Marked:  R»:  DUED#IU 

;  Chief  o*  Transportation 
Deferment  of  the  Army 
'  rr.p  B.  ig.  T-'\  Gravelly  Point 
Wav-nro"  D.  C. 


AI04V  (Curt) 

i  Commanding  Officer 

Cold  Weather  4  Mount  air  Indoctrtrut.on 
Sclool 

Fort  Greeley.  Alaska 

1  Commanding  Officer 
Fort  Greeley.  Alaska 

2  Department  of  Air  Fcr-*» 

Kgs. .  USAF.  Waah  21.  0.  C. 

(1  DC/S  Materia),  1  DC/E  Dev. ) 

1  Director 

Air  Uni\crcity  Library,  A»tr..  *b7f> 
Majrwrii  AFP.  Alabama 

2  Commandant 

U2AF  School  of  Avtati  n  Medicine 
Randolph  AF  Base 
Randolph  r.eld,  Tex*.-. 

I  Commander,  Arctic  Aero  medical  Lat 
APO  <X.  Seat'le,  Washington 

1  Commander 

Air  Res  4  Dev  Command 

Attn:  RDCBTL  (Hga.,  Tech  Lib.  Br.) 

Andre  -a  AF  Base.  Washington  2b,  D.C. 

i  Commander 

Wright  Air  Development  Center 
Wright  Patterson  AF  Base,  Ohio 
Attic  Tech  Mbrary 

Commander 

Strategic  Air  Command 

Off ur.  AF  Base.  Nebraska 


-  .J.’  ...u..cnOff  :«f.  ACCL-1- 
a  *.  gv  -i  .*  Devclcrment  Cen*er 
W'r:  gr.r-pa'fer.on  AF  Pi.* 

Da>-on.  C*..o 

.  Coir.r  j-.de.v 
T  rie  w  tiooi 
F\  Lee.  Virginia 
Attn:  Library 

l  Commands?  General 

Frankford  Arsenal.  Phiia  37.  Pa. 

Afn:  Enjr.  Psychology  Div.  (L2I 

1*  H  jr  .  Army  Electronic  Proving  Ground 
Ft.  Hua-r  .ca.  Ansona 

Attru  Avution  %  ktoteorologlcdi  Dept. 
Tech.  Information  Br. 

Defoty  Chief  for  MeteoroLgy 

l  Commanding  General 
Tne  Engineer  Center 
Ft.  Belvoir.  Va. 

1  Commenting  Officer 

:  i.twi  Ordnance  Fuse  Labe. 
Wu»h.ng«on  .1,  D.C. 

Attn.  Tech  Reference  Seel  .on 
(ORPTL-O.U 

i.  Commanding  '«*nerai 
Aberdeen  Ptov.ng  Ground 
Abe-deen.  Maryland 

2  Cn.ef  SI  jna)  Officer 
Department  cf  the  Army 
W.shlngton  3b,  D.  C 

Attn:  Res.  %  Dev.  Div 


u  Commanlir.)  Offirer 

Trankporaticr  Res  &  Eng  Command 
V.  Z.  Army 
P.  Euatis.  Virginia 

Attn:  Tec-.  Services  Dir. 

The  Army  Library 
Fentagon  Bldg. , 

Washington  2b,  D.  C. 

1  Commandant.  Command  %  General  Suff 
College 

F’.  Leevenaorth,  Kansas 

1  Commandant,  U.  S.  Military  Academy 
West  Point.  Near  York 

1  Commanding  Officer,  Detroit  Arsenal 
2&2U  Van  Dyke  C*. .  Centerline.  Mtch. 

Attn:  Res  U  Eng r.  Div 

1  Commanding  General 

Hge. .  U.8.  Army  Medical  RADComnsnd 
Main  Navy  Bldg. 

Washington  2b,  D.  C. 

Attn:  NPkPP  Re  search  Branch 

91  Intelligence  Agency,  U.S.  Arr.y 
Washington  2b.  D.  C. 

2  Executive  Director 

Military  Clothing  and  TeaMe  Supfiy  A  gency 
900  8.  20th  St..  Phrla.  4b.  Pa. 


I  Chief,  Nutrition  Div. 

Air  Development  Center 
A*ro>Mtdiea!  Lat. 

Wright  Patterson  AFB,  Or..o 
Attn:  Dr.  Hurry  C.  Dy r.e 

1  Comminder 

AF  Cambridge  Research  Cen’er 
A.r  Research  A  Development  Crr.d. 
Laurer.-e  G  Haniv*om  Field 
Beufo-1.  Mats. 

Attn.  C^.TOTT-2 


SA/Y 
l  Director 

Naval  Research  Lalo-u’o.^ 

4th  L  Chesapeuee  &..  S.  A. 
Washington  2b,  D.  C. 

1  Chief,  Bureau  of  Ordnance 
Peparirer.’  o'  'he  Navy 
Waaft!:ag*on  D.  C. 

AtiA:  R /jD  Div. 

1  Naval  Medical  Research  Inst  it  ate 
National  Naval  Med.  Res.  Cen'er 
Be-heada.  Md. 

2  Chief  of  Naval  Xetearch 
Wushingtoa  2f ,  D-  C. 

Attn-  Code  4 

.  Chief,  B  i-cnu  af  &.fc 
Department  <4  '.he  Navy 
Washington  2b,  D.  C. 

Attn:  Code  XI 

1  Chief,  EuxeauofMed.  *u  Durgory 
Dep*.  of  the  Navy.  Wasn  •_  j.  D.  C. 
Atm  Code  ji 


Commsndlm  Officer 

94  ME  Field  Evaluation  Agency,  U.  S.  Army 
Airborne  Systems  Teat  Div. 

Yuma  Teat  Station 
Yuma.  Arizona 


HA'/Y  t  Conti 

1  Commander,  U.  £.  Naval  Crl.  * 
Station.  Cl.ii-.  luM.  Ca..f. 

Attn:  Code  ffi 

1  Ch  ef,  p-.reaii  of  .Wr>eAu«ics 
r»R.  ot  the  Navy.  Wash  it,  I .  C. 
Attn:  Code  AE  tC 

1  Ch.ef,  Durx  a ,  of  ippilcs  V  A  •r,.v 
Defurtjr.ent  of  'ne  Nvv> 

Washington  2h,  D.  C 


■  s.gFrtf*'- 

I  C.  G. ,  D.S.  Con’.nentu:  «-»•..  •  • 

Ft.  Mor.roe.  Va. 

I  '  .eiident 

U.  T.  Army  Arillery  P  }. 

Ft  sui.  okiu 

A’ln  A  TEA 

1  President 

US  Army  Armor  FOj- i 
Ft.  Knox,  Ky. 

Attlk  ATBB 

1  Preaident 

U.  S.  Army  Infantry  Bd. 

Ft.  Denmr>g,  G». 

Attn  ATBC 

1  President 

0.  r.  Am  y  Air  Defense  bn. 

Ft.  tliks.  Trsa. 

A’tn:  ATPD 

1  Pre  s.der.t 

U.  S.  Army  A.rbome  ur.d  Crtrci:  •  b 
Ft.  Pray).  JJ.  C. 

V'«  /.TPF 

4  rresiden' 

U.  C.  A  *«;■  a  ••  "iV«.n  P 1. 

F'  ' uckc r,  Ala. 

Attn  A^BG 

1  Cnmm  ndi-.g  Cff  .-  e- 

U.  Z.  A' try  A  re*.?  r#:'  Beard 
Ft  G-eeiy.  Aiuo 
Attn.  ATPE 
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1  Arm-  Con  m.*  e-  c.-  i.v.i*cam»  r.' 
C.href,  te:«  t  .*?  .  *.  De  .r  lopnc-. 
Pvr.xn.  A*r»..r. ren,  D.  C. 

1  n  n.e  1  Fc  -ce.  It."  Ton  roi  P  i. 
W-.ltc  •  7u.-i  „.•«.>  Mt  j.  Ccn'e  * 
Forvr.t  Glen  Anw. 

M.  M>|. 

F'ovt.  “ion,  U.-Um 

1  A  •my  Ru^arch  Cor.  mi 'tec 
Ch.ef.  Retevrcr.  .•  Dr.-e.optr.en- 
Per  -,  yon.  Wash  ny on,  D  T. 


N.uonsi  e;#a  ch  Council 

1  Cor  st  t  i  inn  Aw  .  Wazhlngum.  C  .C 
Attn:  Advivariy  B>i.  on  94  h*C 

A  med  Servlma  Te.hr lea i  InfrvmaUon  Agency 
A  lington  Hull  EWlion 
Arl.ngu*  12.  Va. 

'ttm  TIPD.t 

Oil?  *  mi  Exchange  Division 
Library  of  Congress 
Washington  2t,  D.  C. 


I  0.  S.  Dep»  men  of  Co mme-ce 

Weather  EuViU  Lbnry,  W.sh.ngcn,  D.C. 

Cew.-il  Urelll-emc*  ngency 
Coile—  ion  4t  Dlr-efaiua'.iun 
Washington  ...  L.C 

I  National  L'brury  of  Medi-  ne 
Washington  2f»,  D  C. 

1  General.  nirntLner. 

Sundardizermgzkon  o-et 
Festal  ngen 
Oslo,  Nw.euy 


I  Mu-. re  Co-ps  E|vi|men  Bxu  d 
Marine  De.viOfmer.  Cen'e* 

Mu  Co-pr  L'hfcoi 
Muan'.co,  Va. 

I  Offce  of  Tec*in.c-i  r#rv  j*t 
U.  S.  Dcpu  tmrn‘  cl  Comm*  -rv 
Washington  i:b,  D  C. 

Afn:  Tenh  Rp*c  Sec  (THRU  C94G) 


1  U.  s.  Deg-.-  men:  of  ng  .cui'ure  Lib.*..  , 
Wush  ng*cn  ... .  D.  C 

I  Comm  .nd..v 

Ind  it  -tmi  Cciit-gr  of  r»  med  Fo  v. 
Ft.  M-N.  -.  Wuih.nsron D  C 

1  94  Rep  enen  af  .  v* 

*  tKy  Ccmmund  .r.a  Gcv  •».  .  -iffCoii  s 
Def  i  'mcn  »■  l-.f.n  -  L. 

Ft.  U.  mo  ■"l,  K-ns.. 


